Yersinia species were isolated from 65 of 223 free-living small mammals trapped in 10 regions on Honshu Island in Japan. Of the 65 strains isolated, 1 was Yersinia enterocolitica serovar 03, 8 were Y. enterocolitica 05, 6 were Y. enterocolitica 08, 3 were Y. enterocolitica 09, and 1 was Yersinia pseudotuberculosis 4b. Of the six Y. enterocolitica 08 strains, five were positive for autoagglutination, Ca2' dependence, and the 45-MDa virulence plasmid and showed high pathogenicity for mice.
Yersinia enterocolitica is known to cause human enteric infections. The natural reservoirs of Y. enterocolitica serovar 03 are considered to be pigs and dogs because 03 strains are frequently isolated from these animals (9, 10, 15) . Little is known about the natural reservoirs of Y. enterocolitica 08, which has a limited distribution in North America (5, 21, 22) . Many reports on the prevalence of Y. enterocolitica in wild small mammals have been published (2, 4, 14, 16 ), but it is still unknown whether wild small rodents are reservoirs of virulent Y. enterocolitica. The present study was designed to clarify the significance of free-living small mammals as reservoirs of serovar 08 Y. enterocolitica.
Specimens. During the period from August 1989 to October 1990, rectal contents were collected from 223 small wild animals, including 71 Old World wood mice (Apodemus speciosus), 70 geisha mice (Apodemus argenteus), 10 oriental voles (Ashizomys niigatae, Ashizomys andersoni, or Eothenomys kageus), 1 Japanese grass vole (Microtus montebelli), 51 brown rats (Rattus norvegicus), 5 black rats (Rattus rattus), 13 Japanese shrew moles (Urotrichus talpoides), 1 shinto shrew (Sorex shinto), and 1 dsinezumi shrew (Crocidura dsinezumi). Specimens were collected in 10 regions on Honshu Island in Japan, as shown in Fig. 1 .
Isolation and identification. Approximately 0.1 g of the rectal contents was incubated in 3 ml of a phosphatebuffered solution containing 0.067 M Na2PO4 and 0.067 M KH2PO4 (pH 7.6) at 4°C for 3 weeks for enrichment. After alkali treatment according to the method of Aulisio et al. (3) , a loopful of sample suspension was spread on cefsulodinIrgasan-novobiocin agar plates (8 Systems, Cockeysville, Md.) was mixed with 1 drop of each of these sera on a slide glass, agglutination of the bacteria was observed with the naked eye. Yersinia pseudotuberculosis was serotyped as described previously (12) .
Pathogenicity tests and plasmid detection. Serovar 03, 05, 08 and 09 strains were examined for temperature-dependent calcium requirement by the method of Gemski et al. (11) and for temperature-dependent autoagglutination by the method of Laird and Cavanaugh (19) . Four-week-old ICR mice in groups of five were inoculated intravenously with various amounts (to 104 CFU) of the 08 strains and observed for 4 weeks in a mouse lethality test. Specific-pathogen-free female ICR mice (Shizuoka Agricultural Cooperative Association Laboratory Animals, Hamamatsu, Japan) were used. The five 08 strains were maintained at -70°C, subcultured in Trypticase soy broth, and incubated at 25°C for 18 h before animal challenge. Intravenously challenged mice received a suitable dilution of the 08 strain broth culture in 0.2 ml of saline via a tail vein by the Carter method (6). The 08 strains were submitted for the detection of the 45-MDa virulence plasmid by the method described by Kado and Liu (13) . Plasmids were examined under UV transillumination and photographed after electrophoresis on 0.7% agarose gels. Y. enterocolitica was isolated in seven regions, and Y. pseudotuberculosis was detected only in one brown rat from Fuchu (Fig. 1) . The prevalence of Y. enterocolitica in the 10 regions examined ranged up to 72%. The Table 2 . Also, they had a plasmid of approximately 45 MDa. Almost all of the mice intravenously inoculated with the 08 strains died within 3 weeks. Gross abscesses were observed in the spleen, liver, and lungs of the dead mice. The pathogenic 08 strains existed in five animals trapped only in Asakusadake. These animals macroscopically showed no pathological changes. The five animals with the 08 strains were trapped at three points over 1 km distant from each other in Asakusadake. These areas were located on a mountain far from any human residential area.
Positive reactions for all five strains were observed in the following tests: acid production from glucose, sorbitol, sucrose, trehalose, and xylose; catalase; nitrate reduction; urease; Voges-Proskauer; motility at 25°C; and lecithinase. Two strains tested positive for indole production. Negative reactions for all five strains were observed in the following tests: acid production from lactose, rhamnose, and salicin; esculin hydrolysis; lysine decarboxylase; oxidase; and motility at 37°C.
Although a few reports of the isolation of serovar 03 biovar 4 from house rats associated with swine have been published (2, 14) , generally human enteric pathogens of serovar 03 biovar 4, serovar 05B biovar 2, serovar 08 biovar 1, and serovar 09 biovar 2 have not been isolated from wild mammals in Japan (16) or France (4) . With regard to wild birds, similar observations were made in Europe (17) and Japan (18) .
08 is the serovar of Y. enterocolitica most frequently associated with human infections in the United States. Serovar 08 strains isolated from animals and the environment were reported not to be American strains (20, 21 observed was similar to that reported previously (6) . These results suggested that the 08 strains isolated in the present study were American strains of serovar 08. In the present study, furthermore, the serovar 08 strains were isolated from four geisha mice and an oriental vole. Since these animals were trapped at three points over 1 km distant from each other in Asakusadake, these results suggested that the American strains of serovar 08 might be prevalent among the wild rodents living in Japan. In Japan, the pathogenic 08 strains were not detected. Although wild animals on Hokkaido Island were investigated for the presence of Y. enterocolitica, 08 strains were not isolated (16) . Most of the central region of Honshu Island has not been investigated. Although we also examined the same animal species trapped at Myoukosan in central Honshu, which has similar topographic features to Asakusadake, the 08 strains were not isolated. We could not find a topographic reason which would explain why the 08 strains were isolated only from animals trapped in Asakusadake. Our observations suggest that there may be a variety of potential reservoirs for the serovar 08 bacteria in nature and provide new information on the prevalence of such strains in wild rodents.
